Objectives: To assess the extent to which HIV-negative cohort study participants would be willing to participate (WTP) in future HIV vaccine trials, to explore enrollment into an ongoing phase 3 HIV vaccine trial, and to assess changing WTP in such trials over time.
Multiple preventive HIV candidate vaccines have entered phase 1 and 2 clinical trials, and the knowledge gained in these trials has led to the first phase 3 HIV vaccine trial, which began in 1998 (1, 2) . With preliminary trials under way and with the introduction of other candidate vaccines on the horizon, a closer look at participant recruitment may help in planning future phase 3 clinical trials. Trials of preventive HIV vaccines require large populations among whom the incidence of HIV infection is high and individuals who are capable of ad-hering to study protocols and are willing to participate (WTP) (3) (4) (5) (6) . Other issues that need to be taken into account in study design include appropriate education about vaccine and trial concepts prior to enrollment and throughout the trial, optimizing recruitment and retention of high-risk individuals, and taking all reasonable actions to reduce risk behaviors in trial participants.
Characterizing high-risk populations who are WTP in HIV vaccine trials is important for assessing the feasibility of large-scale efficacy trials (3) (4) (5) (6) (7) (8) . Thus far, most studies of WTP in an HIV vaccine trial have measured WTP based on a hypothetical vaccine trial rather than any specific vaccine product or strategy. This is problematic, because self-reported willingness to enroll may not translate into actual enrollment into a trial once participants are presented with a specific vaccine product or opportunity for enrollment in a randomized clinical trial (9, 10) .
In this study, WTP in an HIV vaccine trial was examined among participants in an ongoing prospective study of HIV incidence and risk behaviors among young gay and bisexual men in Vancouver, British Columbia, Canada. We identified independent predictors of being WTP in an HIV vaccine trial and considered the implications of these findings for the design and implementation of phase 3 trials. In addition, we examined selfreported reasons for not participating in an ongoing phase 3 vaccine (AIDSVAX B/B; Vaxgen, Brisbane, CA, U.S.A.) trial. In a subanalysis, we examined WTP in the context of offering AIDSVAX B/B and a placebocontrolled trial as opposed to a theoretical trial by comparing our 2001 data with data from 1997 (5) . In this subanalysis, we also assessed changing WTP from 1997 to 2001.
METHODS

Vanguard Project
Since May 1995, young gay and bisexual men have been recruited into an ongoing prospective study of HIV incidence and risk behaviors, as described previously (11) . In brief, men are eligible to participate if they are between 15 and 30 years of age, live in the greater Vancouver region, and have not previously tested HIV-positive. Participants are recruited through outreach at gay community events, community health clinics or local physicians, and the gay and mainstream media. Eligible participants are referred to local HIV testing clinics, the study research nurse, or their physicians' offices, where they complete a confidential self-administered questionnaire and provide a blood sample for HIV testing. Follow-up visits are conducted annually.
HIV Testing
Participants were provided with pre-and posttest HIV counseling by trained personnel at every visit. Reactive ELISA results were confirmed by western blotting according to standard procedures at the provincial laboratory of the British Columbia Centre for Disease Control. Participants were encouraged to return to their physician, clinic, or the study research nurse to receive their HIV test results. Referrals were provided for universal medical care, HIV/AIDS care, available drug and alcohol treatment, and counseling, where appropriate.
Study Instruments
Information was collected on sociodemographic characteristics, sexual behaviors with men, and psychosocial variables using selfadministered questionnaires. Data were collected on total numbers of male sexual partners in the previous year and lifetime, age at which respondents first engaged in sexual activity, and frequencies of specific sexual practices. Sexual behaviors were recorded for regular partners, defined as partners with whom respondents had sex on a regular basis (at least once a month on average), and for casual male partners, defined as partners with whom they had sex less than once a month on average (including "one-nighters").
The instrument included an abbreviated seven-item version of the Center for Epidemiological Study Depression Scale (12) . Participant perceptions of HIV disease and HIV optimism-belief that new treatments will make HIV/AIDS a less serious threat-were collected from a series of 11 questions described elsewhere (13) . In 1997, the following item was added to the Vanguard Project questionnaire that asked participants if they would be WTP in a future HIV vaccine trial: "If an HIV vaccine were tested in Canada on people who don't have HIV, would you be interested in participating in a study to see if it works?" The proportion of respondents who were WTP in HIV vaccine studies was calculated according to the range of possible responses to this question (absolutely, probably, don't know, probably not, no, and not eligible [e.g., HIV-positive or participating in the AIDSVAX B/B trial]). Subjects responding "absolutely" or "probably" were considered to be WTP. Similarly, subjects responding "probably not" and "no" were considered to be not WTP. To obtain the most conservative estimate of WTP, participants who reported being unsure were considered separately. Respondents already enrolled in the AIDSVAX B/B trial or who were HIV-positive were excluded from the analyses.
AIDSVAX B/B Trial Participation
Self-reported participation in the ongoing phase 3 AIDSVAX B/B trial and reasons for not participating in this vaccine trial were collected from seven specific questions included in the Vanguard Project questionnaire since 1999. The AIDSVAX B/B trial is an international, double-blind, placebo-controlled study of the rgp120/HIV-1 vaccine (2). In this trial, subjects are randomized in a 2:1 ratio to receive either vaccine or placebo at months 0, 1, 6, 12, 18, 24, and 30. Participants were excluded if they had not engaged in anal intercourse with a male partner at least once in the previous year or if they were in monogamous relationships with the same seronegative male partner over the same time period. The questions were developed as a part of the Canadian Network for Vaccine and Immunotherapeutics Behavioral and Epidemiologic Aspects of HIV Vaccine Trials Initiative, a multicenter collaborative effort of the Montreal, Vancouver, and Toronto AIDSVAX B/B trial sites and the Vanguard Project (Vancouver) and Omega (Montreal) cohorts.
The Vanguard Project did not actively recruit participants into the AIDSVAX B/B trial; however, the participants were informed of the trial and educated about basic trial concepts using mailings, e-mails, and newsletters collected at the same time as questionnaires. These covered a basic description of the AIDSVAX B/B, antibody production after receipt of the vaccine (including mention of the potential implications for indeterminate HIV test results after vaccination), eligibility for the trial, time commitment over trial participation, a brief description of what a placebo-controlled trial and blinding are, and clarification that there was no risk of being infected with HIV from the vaccine itself.
Statistical Analysis
Participants were included in this analysis if they had completed a questionnaire between October 1999 and May 2001. The following variables were coded according to procedures defined a priori. Unstable housing was defined as living primarily in a hotel, boarding room, hostel, transition house, or jail or on the street (5). Center for Epidemiological Study Depression Scale scores were independently scored (e.g., never ‫ס‬ 1; always ‫ס‬ 5) and summed; higher scores indicated more depressive symptoms. Perceived threat of HIV infection was determined by an item that asked respondents' opinions about their likelihood of becoming infected with HIV. Persons who responded "much more likely" or "somewhat more likely" than present were considered to have a high-perceived HIV threat.
Contingency table analysis and Wilcoxon rank sum test were used to compare willing with unwilling subjects, according to the variables described above. Logistic regression models were also developed, whereby variables that attained a significance level of .05 in univariate analysis were offered into a multivariate model. In the multivariate model, all possible two-way interactions were examined.
Finally, based on a previous analysis of our cohort (5), we compared WTP in the context of the AIDSVAX B/B trial with a hypothetical trial, which corresponded to survey responses in 2001 versus those in 1997. In this subset analysis, we used the same definition of WTP in a vaccine trial (i.e., subjects responding "absolutely" or "probably" were considered to be WTP).
2 tests and the Breslow-Day test for homogeneity of odds ratios were used to compare the two waves of data. In this analysis, we also examined changing trends in WTP.
RESULTS
A total of 474 Vanguard Project participants completed a questionnaire between October 1999 and May 2001. Eligible participants included 214 who were WTP and 97 who were not WTP. The 129 participants who were unsure of their WTP were considered separately. Participants ineligible for this study included 13 respondents who were HIV-positive and 21 who were already participating in the AIDSVAX B/B trial in Vancouver.
Compared with participants who were not WTP, those WTP were younger, more likely to live in unstable housing, and more likely to have injected drugs in the past year or in their lifetimes (Table 1) . WTP was also associated with having had more sex partners in the past year, an increased likelihood of having had casual sex partners, and a decreased likelihood of having had regular sex partners. Participants WTP were more likely to report more unprotected receptive anal sex with casual partners, but they had a decreased likelihood of having had insertive anal sex with casual partners (Table 2) . There was no association between being WTP and ethnicity, involvement in the sex trade, education, income, sex with HIV-positive partners, or specific sexual behaviors with regular partners.
Compared with those not WTP, participants who were WTP were more likely to have depressive symptoms and were more likely to have a high-perceived threat of HIV infection (Table 3) . However, participants who were WTP were more likely to report believing the following: new treatments for HIV infection will "take the worry out of sex," "a person with undetectable viral load cannot pass on the virus," and "because of new treatments, fewer people are becoming infected with HIV" (Table 3) .
Less than one half of the respondents who reported having heard of AIDSVAX B/B were among the participants who were not WTP in a vaccine trial. No difference was found between participants WTP and those not WTP in beliefs surrounding risk behaviors due to the ongoing phase 3 trial (Table 4) . Only 21 Vanguard Project participants reported having enrolled in the AIDSVAX B/B trial. Of those who provided reasons for not enrolling in the trial, participants not WTP were more likely to have cited fear of serious health problems, fear of the vaccine's potential to infect, and concern for being denied health insurance. Conversely, participants WTP were more likely to have cited missing the deadline for enrollment as a primary reason for not enrolling in the trial (Table 4) . In a multivariate logistic regression model, having had a regular sex partner was independently associated with being less likely to be WTP. Conversely, a highperceived HIV threat was associated with being more WTP in a preventive HIV vaccine trial (Table 5) . In the present analysis, approximately one half of respondents reported being WTP in a future HIV vaccine trial. This value is slightly lower than those in other studies examining vaccine preparedness in cohorts of gay and bisexual men (4, 7, 14) , including a previous analysis of our own cohort in 1997 (5). This difference may be attributable to study design, cohort selection factors, or the fact that the Vanguard Project questionnaire is self-administered (5). Our findings may also reflect a temporal decline in WTP in recent years. A decline in WTP could be related to the availability and tone of vaccine trial information within a community and community characteristics overall (9) . The Vanguard Project did not participate in active recruitment of participants to the AIDSVAX B/B trial; however, Vanguard Project mailings and newsletters disseminated information about the trial and about basic trial concepts. Thus, it is possible that the observed decline in willingness between a hypothetical trial in 1997 and a trial offered in the era of the ongoing AIDSVAX B/B phase 3 trial may actually be driven by an increase in awareness or understanding of vaccine trial concepts and potential consequences of participation in an actual trial. This hypothesis needs to be investigated more thoroughly in this cohort. Thus, because potential trial participants are likely to be exposed to confusing and changing information regarding risks, benefits, and other realities of trial participation, adopting an extended recruitment and intensive and community-wide education period will allow participants the time to become informed about the risks and benefits of trial participation. This strategy will help ensure truly informed decisions and a lasting commitment to participate.
In our cohort, Aboriginal respondents were more likely to be WTP in 2001 than they were in 1997. Aboriginal men are at increased risk of antecedent risk factors for HIV infection including sexual abuse, poverty, poor mental health, and involvement in the sex trade (15) . Because of small numbers, we are unable to examine this trend further; however, the increase in WTP in this population may reflect how hard hit this population is by HIV disease. As such, this population must be sufficiently represented in HIV vaccine trials.
Participants who were WTP were more likely to be younger and marginalized. For young participants, lack of experience with the AIDS epidemic (16) or a desire to escape the rigors and standards for a lifetime of safe sex (17) may help to explain ongoing sexual risk taking. Indeed, being young and disadvantaged (18) may increase the risk of HIV infection and, therefore, increase the likelihood of recruitment into a preventive HIV vaccine trial (4). However, younger men were shown to have greater difficulty understanding vaccine trial concepts (18) . In addition, being younger, living in unstable Column totals may not be equal to sample size due to missing values.
housing, and being an injection drug user were also associated with loss to follow-up in an HIV vaccine preparedness study (4) and are independent predictors of being lost to follow-up within the Vanguard Project cohort (19) . Thus, recruitment of younger and marginalized participants may make informed consent and retention all the more challenging for vaccine trial investigators, and young men's reasons for being WTP in an HIV vaccine trial warrant further investigation in this cohort. Individuals who engage in high-risk sexual behavior are desirable candidates for an HIV vaccine efficacy trial, and the present analysis supports the contention that persons more likely to engage in high-risk sexual behaviors are more likely to be WTP (7, 9, 14, 15, 20) . Engaging in HIV risk behaviors and a desire for possible protection from the vaccine are commonly associated with WTP (3, 9, 21) . These motivations have not been confirmed for Vanguard Project participants; however, high-perceived threat of HIV infection was a strong and independent predictor of WTP in this cohort, and men with more depressive symptoms were more likely to be WTP. In previous studies, depression was associated with sexual risk taking in gay and bisexual men (11, 22) , and perceived HIV threat and depression were previously found to be predictive of WTP in the Vanguard Project (5) and elsewhere (18) . Chesney et al. (15) described increased sexual risk taking in vaccine trial participants once the trial was under way, especially in participants who had engaged in risky behaviors prior to entry into the trial. Thus, direct measures may be needed to safeguard against increased risk taking in HIV vaccine trials, and the current study further highlights the importance of considering the psychologic health of potential participants and evaluating what threshold of distress should trigger exclusion from an HIV vaccine trial (5) .
Having had regular sex partners was an independent predictor of being less likely to be WTP. This finding may simply be reflective of a low-perceived HIV risk or of perceived ineligibility, as vaccine trial design often stipulates exclusion of people in primary relationships because sexual behavior with primary partners is considered to be low risk. However, as has been reported elsewhere (23) and has recently been confirmed in the Vanguard Project cohort (unpublished data), young gay men are at risk for contracting HIV infection from a primary partner. Therefore, HIV vaccine trial design may consider targeting recruitment and education initiatives to promote the participation of men in primary relationships.
Most respondents in this study who were not WTP cited fear of serious health problems or fear of the vaccine's potential to infect as major reasons for not participating in the AIDSVAX B/B trial. These responses support findings from other hypothetical vaccine preparedness studies (4, 5, (7) (8) (9) 14, 15) , where common barriers to participation included safety concerns, vaccineinduced seropositivity, social risk, and doubts about the vaccine. Most of the willing participants who did not enroll cited having missed the deadline for enrollment. These findings again suggest a lack of community information about ongoing trials and about vaccines in general. In addition, most of the willing participants who did not enroll cited having missed the deadline for enrollment. Both of these findings support extending recruitment and education time for HIV vaccine trials.
Because of regional variations and because this cohort was based on a sample of convenience, these results may not be generalizable to other populations of gay and bisexual men in Vancouver or elsewhere. However, if future vaccine trials use the same strategies to recruit prospective HIV vaccine trial participants as are used to recruit participants into the Vanguard Project, these analyses may provide estimates of willing participant characteristics and risk behaviors and may also identify needed areas for targeted education that will benefit the design of efficacy trials in Vancouver.
In summary, our analysis identified a number of factors that are relevant in the design of phase 3 efficacy trials of HIV vaccines. Generally, sexually risky and socioeconomically disadvantaged men and men with a high-perceived HIV risk were more likely to be WTP. These men may represent a population who could be difficult to retain and may require careful monitoring and appropriate education and counseling at enrollment and throughout the trial to maximize safety for participants. Reasons for not enrolling in the AIDSVAX B/B phase 3 trial in Vancouver included fear of serious health problems or having missed the deadline for enrollment, and there is evidence of a decline in interest in vaccine trial participation since 1997. We suspect that self-reported willingness to enroll in 1997 did not translate into actual enrollment into the AIDSVAX B/B trial as measured in 2001, because of lack of complete or appropriate information on vaccine trial concepts. Thus, a comprehensive approach to educating communities and trial participants may help to improve community and participants' knowledge about preventive HIV vaccine trialsespecially ongoing trials-and inform perceptions of trial-related risks and benefits (3, 24) . Whether this effort will help to reverse the declining trend in WTP observed in this cohort warrants further study. However, we suggest that a longer recruitment process may help ensure informed and considered consent. As knowledge of HIV vaccine trial concepts increases over time due to education and community input, perhaps self-reported WTP will more readily translate into a lasting commitment to vaccine trial participation.
